The genderization of non-industrial private forest (NIPF) ownership creates different conditions for male and female forest owners. To compare male and female forest management behaviour and to examine whether observed differences should be understood in terms of gender, data from the Swedish National Board of Forestry's interview inquiry were used. Differences in frequency of harvesting and silvicultural operations were examined by binary logistic regression and differences in harvesting volume were tested by a multiple regression analysis. In all analyses sex of the owner was introduced as one of the explanatory variables. The sex of the owner was found to have a significant effect on the frequency of harvesting, cleaning and supplementary planting, but not on planting and mechanized scarification. In the cases when the sex of the owner was a significant factor, the degree of activity among the female owners was found to be lower. Results regarding harvested volumes did not expose any significant differences in harvesting management strategies between male and female owners.
INTRODUCTION
In Western countries, gender equality, in terms of equal rights for women and men, is today considered as an important public goal. A social order built on male dominance and segregation of sexes is questioned while integration of the sexes in all areas of society has become an expressed ideal. In the process of social changes towards gender equality, the Scandinavian countries have, in several areas, been in the frontline.
The concept of ''gender'' was introduced in 1960s and 1970s to define cultural and social aspects of sex (Stoller 1968 , Rubin 1975 . Since then there has been an ongoing discussion, especially within feminism, about this distinction and the use and definition of sex and gender, respectively. In this study of male and female non-industrial private forestry (NIPF) owners' management behaviour, sex refers to features that can be directly observed, e.g. in registers, while gender refers to structures and patterns embedded in a social and cultural context of NIPF ownership.
Within farm forestry or NIPF, where a patrilinear inheritance tradition of transferring property down through the generations has prevailed, there have been considerable recent changes. In Norway, an amendment to the Act of Succession to Farm Properties, passed in 1974, gives women equal rights to inherit farms. Consequently, the share of female NIPF owners has increased and amounted to 15% of all owners in 1989 (Strupstad 1993) . In Finland female forest owners have raised their share from 17% in 1975 to 28% in 1990 (Ripatti & Järveläinen 1997) and in Sweden from 20% in 1976 to 34% in 1992 (Lidestav 1998a) . As these changes reflect a general social change towards equal rights, it is likely that similar development is in progress or can be forecast in other Western countries with a large NIPF ownership.
NIPF owners not only transfer their forest land to their children and grandchildren, they also transfer expectations, knowledge and role models. According to Tö rnqvist (1995 p. 398) , ''the forest estate constitutes a social space which links several generations in different types of commonality: shared values, living and work conditions and shared means of support''. However, there is a gendered structured division of work on family farms (Whatmore 1991) and within farm forestry (Johansson 1989 , Strupstad 1993 which constitutes barriers for women's participation in forestry management (Brandth & Haugen 1998 ). Forestry knowledge is less often transferred from fathers to daughters than from fathers to sons and very seldom from mothers to children of either sex (Lidestav 1998b) . Compared with male forest owners, female forest owners attend fewer forestry education and training courses or local extension activities. They also consider their own knowledge in forestry management considerably lower (Lidestav 1998b ). Speaking about forestry work, the cultural gendering is so strong that ''women become quite out of the place'' (Brandth & Haugen 1998 p. 439) . Female forest owners' participation in practical forestry work is less common than male owners', especially regarding harvesting (Strupstad 1993 , Lidestav 1998b . At present, these conditions are essential parts of the construction of femininity and masculinity within NIPF ownership. This genderization of NIPF ownership is likely to have an impact on forestry management behaviour. The ways in which it appears or is expressed are, however, unclear.
Differences in forest management behaviour can, as with other observed differences between women and men, be interpreted quite differently depending on theoretical foundation. According to ''equal rights'' feminism, one of the two contrasting theoretical foundations, men and women are essentially similar (Harding 1986 , Johnson 1988 . Differences between men and women are attributed to social causes, created in the context of oppression in the public and private spheres. If barriers and oppression are removed, differences will disappear. Research with this position has focused to a large extent on making women's work and contribution visible and identifying barriers for women's participation (Gasson 1992) . Legislation and public policies aiming at gender equality derive mainly from this tradition. The other position, ''standpoint'' feminism or the womancentred perspective (Harding 1986 , Johnson 1988 , stresses difference and claims that men and women have different value orientations. Owing to the division of work between the sexes, which gives men and women different experiences, they develop different rationalities. As women are socialized to be responsible for the caring functions within society (Prokop 1981) they develop what Sørensen (1982) calls a rationality of responsibility, while men's rationality is technically-economically orientated. By studying how girls and boys with rights to the succession to the family farm deal with the question of taking over, Haugen (1994 p. 98) gives an illustrative example of this difference. She found that for girls it is a question of ''an evaluation of many conditions in which other people's interests play an important part, boys evaluate the situation accordingly to their own personal interests''. In this context, an interesting question at issue is whether gender has an effect on harvesting and silvicultural activities. From the similarity approach one might expect no differences in harvesting and silvicultural activity on NIPF holdings owned by woman or men attributed to gender. From the focus on difference one might expect that female owners, compared with male owners, have a higher extent of regeneration measurements in relation to final felling. In accordance with the woman-centred perspective (Merchant 1980 , Shiva 1989 ) one might expect that male and female owners practise different harvesting strategies, e.g. that female owners prefer to extract a higher part of the total timber production volume in thinning.
Only a small number of studies has approached the question of differences in male and female forest owners' management behaviour and even fewer have researched how observed differences or similarities should be understood in terms of gender. Recent Finnish research (Ripatti 1998) shows that timber sales were significantly lower among female owners than among male owners. Ripatti also found differences in background features such as owner's age and place of residence, size and main use of the holding, type of ownership and participation in forestry extension, which according to the author explain the difference in timber-sales behaviour. Regarding timber-sale probability, female owners were more sensitive to changes in stumpage price and participation in training courses. Apart from sensitivity to price, it seems that Ripatti's results are in line with equal rights feminism. Even Strupstad (1990) is of the impression that difference in harvesting activities between male-and female-owned holdings is related to the size of the property, as well as civil status. A possible expression for gender differences in value orientation is, however, her interpretation of the findings that women value regeneration work more highly than do men. A lower activity level on holdings with female owners has also been reported from Sweden by Anon. (1981) , Sennblad (1996) and Lidestav (1998a) . In the latter study, no significant differences were found between male and female forest owners regarding age of the owner, size of the holdings or number of owners of the holding. However, there is a problem of representation in these Swedish studies. When the ownership structure that appears in these studies is compared with data from the Census of Agriculture (Anon. 1979 (Anon. , 1994 , it is evident that female joint owners are represented by a respondent from the other sex to a much larger extent than are male joint owners. Consequently, none of the Swedish studies has satisfactorily examined the occurrence and any possible influence of a gender factor.
The aim of the present study was to compare forestry management behaviour between male-and female-owned holdings and to determine whether observed differences between the sexes are associated with differences in ownership structure only, or whether gender should be introduced as an explanatory variable in studies of management behaviour.
MATERIALS AND METHODS
The analysis of forest activities is based on data from The National Board of Forestry's interview inquiry regarding cuttings and silviculture in small-scale forestry from 1992, 1993 and 1994. The inquiry methodology, as well as results for the complete population of NIPF owners, are presented in the Statistical Yearbook of Forestry (Anon. 1995) . The original sample was stratified by county (no. 24) and acreage. The area classes were 5 -24 ha, 25 -49 ha, 50-99 ha, 100-199 ha, 200 -399 ha, 400 -999 ha and 1000-4999 ha, respectively. In total, the sample consisted of 6717 non-industrial forest holdings with a minimum size of 5.0 ha ( Table 1 ). The response rate was 93% each year. The problem of female joint owners represented by male respondents, mentioned above, was avoided by concentrating the study on holdings owned by one owner. To identify male and female single owners, complementary information regarding the number of owners on each holding and the respondent's (owner or one of the owners) age and sex were obtained from Statistics Sweden. Holdings owned by organizations, corporations, the public or by more than one owner were excluded, and the material then consisted of 3156 holdings owned by 2565 male and 595 female owners (respondents). The reported activity from each of these holdings refers to one year and the mean values presented should be seen as an annual value from 1992 to 1994.
To examine whether male and female owners practise different harvesting strategies, harvesting volumes in final felling, in thinnings and in total were analysed for those who had reported harvesting that year. The data were analysed by multiple regression (Draper & Smith 1998 ). Variables to be explained were: (i) volume in final felling; (ii) volume in final felling per ha; (iii) volume in thinning; (iv) volume in thinning per ha; (v) total harvested volume; and (vi) total harvested volume per ha. Explanatory variables used in the model were: (a) sex of the owner (male=0 and female= 1); (b) age of the owner (yrs): in accordance with the lifecycle hypothesis (compare Kuuluvainen 1989 , Lö nnstedt 1997 , increasing age of the owner has been found to reduce the frequency of harvesting activity; (c) ownership size (ha): Scandinavian as well as American studies on NIPF owners' attitudes and behaviour have indicated ownership size to be an important explanatory variable (Thomson & Jones 1981 , Straka et al. 1984 , Lö nnstedt 1989 , Kuuluvainen 1989 , Carlén 1990 , Cleaves & Bennet 1995 ; and (d) mean site quality (m 3 ha
: mean site quality for the county was introduced to the model as growing conditions vary between northern and southern Sweden (Anon. 1995) .
For the purpose of regression analyses, logarithmic transformations (with base 10) of the variables were found to be most suitable. So, when referring to the response variables (i)-(vi) and the explanatory variables (b)-(d) in the text, it is actually the logarithmically transformed values that are used in the models. The use of the logarithmic transformation stabilized the variance of the response, and at the same time linearized the relationship between the mean value of the response variable and the explanatory variables. Furthermore, these transformations resulted in a Gaussian error distribution. In these analyses, there is some remaining heteroscedascity, which was expected since the collected data were stratified (with respect to area and county). One can fall back on a weighted analysis to try to correct for remaining heteroscedascity in a transformed response; but such ad hoc approaches are not always satisfactory. There are limits as to how far one can adapt the standard framework to accommodate different types of data. Therefore, multiple regression analyses were performed both with and without weights. It turned out that the analyses with and without weights gave almost identical results, with one exception (see below).
To examine whether harvesting and silvicultural activity is affected by gender, or whether other explanatory variables are simply differently distributed between male and female owners, binary logistic regression (Hosmer & Lemeshow 1989) was used. The variable to be explained is dichotomous, e.g. equal to 1 if a certain activity has taken place during the year, and equal to 0 if not. The explanatory variables were the same as used in the multiple regression above. The use of the log-transformation of the variables (b)-(d) was chosen after graphical studies, where the explanatory variables were grouped and scatterplots made of the empirical logit transform against each of the explanatory variables. Since the weighted analyses in the multiple regression studies above differed only slightly from the non-weighted ones (with one exception), the stratification of the data was not taken into account when the logistic regression was performed.
Throughout the paper the level of significance is set at 5%.
RESULTS
The total number of single NIPF owners was estimated to be 115 600 people, of whom 21.4% were female owners. In this owner category the women owned 18.5% of the forest land while men owned 81.5%. This implies a larger mean size of male-owned holdings, 51.9 ha compared with 43.3 ha, which was found to be a significant difference. The distribution of area classes within the sample revealed a higher representation of female ownership on the smallest holdings (Table 2) . Furthermore, the mean age of female owners was 2.5 yrs higher than the mean age of male owners (58.3 yrs and 55.8 yrs, respectively) and female owners were, compared with male owners, typically skewed towards older age groups (Table  3) . Male owners reported a higher occurrence of forestry activity during 1 yr than did female owners (Table 4) . When testing the differences associated with the owner's sex, age, holding size or mean site quality, the entire study material was used as a basis. The estimated logit model showed that female forest owners were less inclined to carry out final felling, thinning and other cuttings ( Table 5 ). Note that in both Tables 5 and 6 the results for the ''full model'' are presented, and if some parameters were not significantly different from zero, a (final) reduced model is also presented.
Irrespective of sex, older owners were less likely to carry out harvesting activities, while larger ownership and higher site quality increased the frequency of harvesting. Cleaning was more frequent among male forest owners and on holdings of larger size and with higher site quality. The age of the owner had no significant impact on cleaning activity. Regarding mechanized scarification and planting, no significant influence of the owner's sex was found, while age had a negative impact. Larger ownerships and higher site quality were correlated with a higher frequency of mechanized scarification and planting. Female own- examinations substantiated the adequacy of the presented models.
DISCUSSION
The results presented in this study are based on high-quality data as the respondent rate was very high and as the answers were given with assistance of the county ranger. Furthermore, the results refer to actions and situations from 3 successive years compiled into a ''mean year''. There is also good correspondence between the estimated proportion of female owners among single NIPF owners found in this study and that found by Anon. (1994) . In both studies, the proportions were set to 21% female owners and 79% male owners. Furthermore, a lower mean size of forest holdings and a higher age among female single NIPF owners than among male owners has also been reported by Lidestav (1997) and in Finland by Ripatti (1998) . In the USA Effland et al. (1993) report that female farmers' holdings are onethird smaller than male farmers' holdings. While a higher mean age among female single NIPF owners might be explained by a higher life expectancy for women in Western countries (biological sex), the significantly lower mean size of female owned holdings seems to be part of a gendered social and cultural context of NIPF ownership.
Forestry activity on a holding depends on the owner, natural conditions reflected by the site quality class and the present state of the forest. A lower activity in, for example, harvesting does not necessarily imply a lower harvesting intensity, defined as performed cuttings in relation to possible cuttings. For example, it should be noted that harvesting and silvicultural activities are, in general, less frequent in northern Sweden than in southern Sweden, as the mean site quality in northern Sweden (five northernmost counties) is only half the mean site quality in southern Sweden (Anon. 1995) . There are also considerable differences in mean site quality between holdings within each county, but the material used in this study contains no information of the mean site quality on the individual holding. Neither does the material give information about standing volume and age class distribution on the holdings, although the comparison of harvesting and silvicultural activities presupposes that these conditions are similar on male and female owned holdings.
In this study, as in the Finnish study by Ripatti (1998) , harvesting activity was found to be less freers and older owners were less inclined to do supplementary planting, while these activities were more frequent on holdings of larger size and with higher site quality.
On those properties where harvesting had taken place, differences in harvesting volume were examined by multiple regression. Results of the nonweighted analyses showed that harvested volume in final felling and in total increased with size of the holding and site quality, while harvested volume per ha in final felling increased with increasing site quality only (Table 6 ). Total harvested volume per ha, however, increased with both the size of the holding and site quality. Harvested volume in thinning increased with increasing size of the holding, site quality and age of the owner. Thinning volume per ha increased with size of the holding and site quality only. In no case did the owner's sex have any significant influence on harvested volume. When weighted multiple regression calculations were performed, the results obtained differed only slightly from the nonweighted ones, with one exception: in the weighted analysis, total harvested volume per ha increased with site quality only. Therefore, there are some doubts about whether total harvested volume per ha increased with size of the holding or not.
In both logistic regression and multiple regression the inference is justified under certain model assumptions. The adequacy of these models was checked by the use of residuals and other similar statistics designed to detect anomalous observations or unexpected patterns, and by overall test statistics of goodness of fit. Besides problems related to how to take the stratification of data into account, these quent on female-owned holdings than on male-owned holdings. Whether Swedish female owners, like Finnish female owners, are more sensitive to changes in stumpage price and forest training courses than male owners (Ripatti 1998 ) cannot be judged by this study. However, contrary to Ripatti (1998) , the present authors consider that these differences in sensitivity should be seen as an expression of cultural and social aspects of sex (i.e. gender).
Results regarding harvested volumes in final felling, thinnings and other cuttings (in total or per ha) do not expose any significant differences in harvesting management strategies between male and female owners. Considering that there are no significant differences in harvested volume in total or per ha, only in harvesting frequency, it is likely that standing volume will increase more on female-owned holdings than on male-owned holdings.
Final felling implies also that regeneration, by law, has to be done by leaving seed trees (natural regeneration), by sowing or by planting, usually in combination with mechanized scarification. In relation to the rate of final felling, female forest owners carry out mechanized scarification and planting to a higher extent than do male owners (see Table 4 ). For female owners the ratio between frequencies of planting and final felling is 88%, compared with 74% for male owners. The ratio between frequencies of mechanized scarification and final felling is 37% for female owners, compared with 33% for male owners. Because no significant differences in extracted volume per ha in final felling were found between male and female owners it seems unlikely that male owners practise regeneration by seed trees to a higher extent than female owners. This result may indicate that female forest owners are more inclined to regenerate their holdings in general. A similar indication can be found in a Norwegian study (Strupstad 1990) .
In summary, this study confirms the assumption that there are some differences in forestry behaviour between male and female forest owners that cannot be explained by differences in the size of the holding, ownership state (single owners only) or the owner's age. These findings call for the introduction of gender in studies on NIPF owners' management behaviour. However, studies on behaviour have to be supplemented by studies of decision making, attitudes and values to obtain a deeper understanding of how femininity and masculinity are constructed and reconstructed within NIPF ownership.
